Circulating methylarginine levels and the decline in renal function in patients with chronic kidney disease are modulated by DDAH1 polymorphisms.
In patients with chronic kidney disease, high plasma levels of the endogenous nitric oxide synthase inhibitor, asymmetric dimethylarginine, are thought to contribute to decline in renal function. Here we took a candidate gene approach to determine any causal role of asymmetric dimethylarginine in the progression of chronic kidney disease. The impact of single-nucleotide polymorphisms in the genes encoding the two isoforms of the asymmetric dimethylarginine-degrading enzyme, dimethylarginine dimethylaminohydrolase (DDAH1 and DDAH2), on enzyme expression, plasma asymmetric dimethylarginine levels, and longitudinal changes in estimated glomerular filtration rate were determined in various patient groups. There was evidence suggesting that the rs17384213 DDAH1 GG genotype was associated with increased expression of its mRNA in kidney allografts. Healthy subjects carrying the rs17384213 G allele had lower plasma asymmetric dimethylarginine, and a similar borderline association was found in patients with chronic kidney disease. This allele, however, was independently associated with a steeper decline in renal function in two separate cohorts of patients with chronic kidney disease. We conclude that polymorphisms in DDAH1 alter the rate of decline of glomerular filtration rate in subjects with chronic kidney disease. Our findings show that DDAH1 modulates plasma asymmetric dimethylarginine and contributes to the decline in renal function. However, it appears that increases in circulating methylarginine did not mediate progressive kidney injury.